Cytochrome P4502E in vivo and in vitro in the dwarf goat: effects of enzyme induction and the applicability of chlorzoxazone as marker substrate.
Cytochrome P4502E activities, inducibility and the applicability of chlorzoxazone as a marker substrate for this enzyme were investigated in female dwarf goats. Goats were treated with either isoniazid or beta-naphthoflavone. Treatment with isoniazid resulted in a 1.4 fold increase of the chlorzoxazone hydroxylation rate in hepatic microsomes. Aniline- and p-nitrophenol hydroxylation rates were increased by roughly the same extent (1.6 and 1.25 fold resp.) and increased levels of cytochrome P4502E apoproteins were found by Western blotting. Treatment with the cytochrome P4501A inducer beta-naphthoflavone resulted in a 2.5 fold induction of the in vitro chlorzoxazone hydroxylation rate, whereas the hydroxylation rates of aniline and p-nitrophenol were not induced. After treatment with isoniazid, chlorzoxazone plasma clearance was increased from 5.0 mL/min/kg to 11.0 mL/min/kg. Chlorzoxazone was almost completely excreted in the urine as conjugated hydroxy metabolites. These results do not support the hypothesis that cytochrome P4502E is of particular importance in goats, as has been suggested earlier. Furthermore, chlorzoxazone has limited value as a marker substrate for this enzyme, since cytochrome P4501A enzymes appear to play an important role in its biotransformation.